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the soil, and it is altered by, or combined with principles derived from the
atmosphere. The influence of the soil, of water, and of air, will therefore
be the next subject of consideration. Soils in all cases consist of a
mixture of different finely divided earthy matters ; with animal or vege-
table substances in a state of decomposition, and certain saline ingredients.
The earthy matters are the true basis of the soil; the other parts, whether
natural, or artificially introduced, operate in the same manner as manures.
Four earths generally abound in soils, the aluminous, the siliceous, the
calcareous, and the magnesian. These earths, as I have discovered,
consist of highly inflammable metals united to pure air or oxygen; and
they are not, as far as we know, decomposed or altered in vegetation.

The great use of the soil is to afford support to the plant, to enable it
to fix its roots, and to derive nourishment by its tubes slowly and gradually,
from the soluble and dissolved substances mixed with the earths.

That a particular mixture of the earths is connected with fertility,
cannot be doubted: and almost all sterile soils are capable of being im-
proved, by a modification of their earthy constituent parts. I shall
describe the simplest method as yet discovered of analysing soils, and of
ascertaining the constitution and chemical ingredients which appear to be
connected with fertility; and on this subject many of the former difficulties
of investigation will be found to be removed by recent enquiries.

The necessity of water to vegetation, and the luxuriancy of the growth
of plants connected with the presence of moisture in the southern coun-
tries of the old continent, led to the opinion so prevalent in the early
schools of philosophy, that water was the great productive element, the
substance from which all things were capable of being composed, and into
which they were finally resolved. The " ftgi<rrw &w t^yg" of the poet,
" water is the noblest," seems to have been an expression of this opinion,
adopted by the Greeks from the Egyptians, taught by Thales, and revived
by the alchemists in late times. Van Helmont in 1610, conceived that he
had proved by a decisive experiment, that all the products of vegetables
were capable of being generated from water. His results were shewn to
be fallacious by Woodward in 1691; but the true use of water in vegeta-
tion was unknown till 1785 ; when Mr Cavendish made the grand discovery,
that it was composed of two elastic fluids or gases, inflammable gas or
hydrogen, and vital gas or oxygen.

Air, like water, was regarded as a pure element by most of the ancient
philosophers: a few of the chemical enquirers in the sixteenth and seven-
teenth centuries, formed some happy conjectures respecting its real nature.
Sir Kenelm Digby in 1660, supposed that it contained some saline matter,
which was an essential food of plants. Boyle, Hooke, and Mayow,
between 1665 and 1680, stated, that a small part of it only was consumed
in the respiration of animals, and in the combustion of inflammable bodies;
but the true statical analysis of the atmosphere is comparatively a recent
labour, achieved towards the end of the last century by Scheele, Priestley,
and Lavoisier. These celebrated men shewed that its principal elements
are two gases, oxygen and azote, of which the first is essential to flame,
and to the life of animals, and that it likewise contains small quantities of
aqueous vapour, and of carbonic acid gas; and Lavoisier proved that this
last body is itself a compound elastic fluid, consisting of charcoal dissolved
in oxygen.

Jethro Tull, in his treatise on Horse-hoeing, published in 1733, ad-
vanced the opinion that minute earthy particles supplied the whole nour-
ishment of the vegetable world; that air and water were chiefly useful in